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SWINE 
DAY 
DEVELOPMENTS IN THE USE OF SWINE FEED ADDITIVES 
Dean Radabaugh 
Vice Presidesnt ,  Z i p  Feed M i l l s ,  I n c. 
S i o u x  Fal l s ,  South Dakota 
We in the swine industry are in t he busine s s  of producing foo d .  The 
con sumer of pork product s in America , and more recently the world con sumer , 
expect s us to produce whole some food free of any c ontaminat ion that may b e  
injurious t o  hi s o r  her health . Thus we must keep our cust omer , the pork 
consumer , in mind in anything we do in the swine indust ry , especially when 
us ing feed additives . 
The American consumer i s  learning to accept pork more readily t han in 
past years . There are several reas ons for this change , but two reasons I 
will mention are , 1 )  the excellent j ob of improving the quality of our product , 
and 2 )  the promot i on of pork by organizat i on s  like the Nat ional Pork Producers 
Council and its st ate affiliat e s  l ike the South Dakot a  Pork Producers  Council . 
Consequent ly nothing should be  done with feed addit ives that will counteract 
the ac ceptance that pork has attained . 
Feed  addit ives in swine rat ions have been generally available since the 
early 195 0 1 s .  The use of swine feed addit ives has increas ed since those early 
days unt il it i s  now e st imated that 90 percent of  all swine rai sed in the 
United St at e s  receive me dicat e d  feed  somet ime before they go to market . 
The wide ac cept ance of  feed  addit ive use can be attributed t o  the e st abli shed 
benefit s o f :  
A .  Increasing growth rate 
B .  Improving feed  convers ion 
C .  Reducing mort ality and morb idity from clini cal or subclinical infe ct ions 
( disease control ) 
The ext ensive us e of  feed  addit ives has caused s ome concern about potent ial 
harmful effect s due to the development of  resi stant strains of organ isms . 
We realiz e  that this must be a concern of the swine industry , even though we 
have used s ome of these feed  addit ives nearly 30 years . However , by now fear 
should have changed t o  rat ional thinking . Adequate evaluat i on of the pot ential 
harmful effect s should be  cont rasted with the proven health and e c onomic benefit s .  
It has been suggested t hat ant ib iot i c s  are losing their effect ivenes s 
with c ontinued use .  The t able below summarizes the e ffect of tetracyclines 
over three decades when fed to swine at different stages of life . 
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1950-56 
1957-66 
1967-77 
Cont inued Effect ivenes s  of Tetracycline in Swine 
Average 
St arte r  
8 . 70 
11 . 69 
10 . 63 
daily gain ( %  improvement ) 
Grower- Growing­
devel oper fini shing 
17 . 36 9 . 40 
6 . 02 5 . 88 
5 . 97 4 . 55 
Start er 
5 . 45 
7 . 93  
2 . 99 
Feed/gain ( %  
Grower-
deve loper 
6 . 27  
1 . 95  
2 . 42 
2 .  
improvement ) 
Growing­
fini shing 
4 . 55 
1 . 14 
0 . 92 
Source : V. W .  Hays , 11E ffect ivene s s  o f  Feed Additive Usage of Ant ibacterial 
Agent s in Swine and Poultry , "  prepared for the Office of  Technology 
As se ssment , U . S .  Congre ss , 1978 ( typescript ) ,  t able s 5 ,  26 , and 2 7 .  
Those ant ib iot ics  found t o  b e  e ffective a s  feed additives i n  the 19 50 ' s  
are still e ffect ive in the 1970 ' s .  The magnitude of the r esponse varie s from 
experiment t o  experiment ; caution must be used  in basi ng conclusions on one 
experiment . 
Use Proper Levels of Feed  Addit ives 
Each feed  addit ive that is  approved by the FDA for use in swine feeds 
has been re searched for effect ivenes s  as well as safety for each claim or 
use that is  list e d  on the label . It is important that the proper level of the 
fee d  addit ive be used  t o  as sure it s e ffect iveness . The old axiom ,  " I f  a little 
i s  good , more i s  better , "  i s  not t rue ; in fact , it could be detriment al . 
Under the FDA Current Good Manufacturing Pract ice s regulat ion and the 
South Dakota Commercial Feed Law , feed manufacturers and cust om feed  mixers 
are not permitt e d  to use feed addit ive s at levels that are not approved .  
T o  d o  s o  would put them i n  violat i on o f  the regulat ions , regardle ss  of  who 
made the rec ommendat ion . 
It is , therefore , important that mixing directions for any medicated 
concent rate or medicat e d  premix be followed .  The mixing direct ion s  are always 
printed  on the tag or label of the concentrate or premix so  the proper level 
of the feed addit ive will be in the complete feed .  I f  there are any quest ion s  
c onc erning the proper level of feed addit ives , the supplier should be cont acted .  
Withdrawal Time s 
Whenever a feed addit ive is  approved by the Food and Drug Administrat ion 
the need  for a withdrawal t ime i s  e st ablished to assure that none of the feed 
addit ive will produce re s i due in the meat , milk or eggs that we eat .  S ome 
feed addit ives require no withdrawal whi le others must be withdrawn for an 
est ablished t ime t o  eliminate t i s sue res idue . Withdrawal t ime s are e stablished 
bas e d  on research dat a that is  supplied to the FDA by the sponsor of the 
feed addit ive . The e st ablished withdrawal t imes vary from one feed  addit ive 
t o  another , so  it is  important that you check the label of the fee d .  I f  you 
are not sure of the withdrawal t ime , ask your feed supplier . Table 1 gives 
the current withdrawal t imes on most of the c ommonly used swine feed addit ive s . 
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We have not ed that whenever profit margins in swine feeding are narrow 
some producers will cut back on e ssenti al nutrient s ( protein , vit amins , mineral s , 
et c . ) in order to reduce cost per pound of fee d .  This oft en result s in reduced 
gains , and then as pigs approach market age feed  additives are , added in an 
attempt t o  compensat e for their earlier reduced  gains . This  oft en result s 
in violat i ons of  withdrawal t imes before s laughter and the pos s ibility of 
illegal residue s . 
The Sulfa Problem 
The swine indust ry has a serious problem with one of the commonly used 
feed  addit ives--sulfamethazine . Sulfamethaz ine is used  in comb ination with 
chlortet racycline and penicillin in swine rat ions , and CSP is an excellent 
comb inat ion . The problem i s  that the USDA meat inspect ors are pi cking up 
sulfa residues in liver t i ssue in slaughtered swine above the permitted  level 
of 0 . 1  part per million . 
Several reasons have been given for the high number of  sulfa res i dues 
that are being report e d .  Most of the reasons are probably valid : 
Insuffic ient withdrawal t ime ( 15 days· required ) 
Withdrawal feed cont ained sulfamethazine contaminat ion 
Sulfa picked up from manure left in the lot or pen 
Most pork producers have learned how sulfa cont aminat ion c ome s about 
and have been trying t o  avoid it . They have made a real e ffort t o  eliminat e 
the causes .  Some produc ers , however , apparently have chosen t o  ignore the 
ac cept e d  procedures for avoi ding sulfa contaminati on .  
The Future o f  Feed Additive s 
I am sure that swine producers will cont inue t o  us e feed addit ives when 
nee ded  and benefit s are derived. However , on the other hand , we do note a 
t rend among progre ssive swine producers to be more select ive in using high 
levels of feed  addit ives except when there i s  a demonstrat e d  nee d .  This we 
fee l  i s  good and should certainly lead t o  fewer problems with illegal t i s sue 
res i due s . 
There are a lot of incon sistenci e s  in the way swine producers can use 
the vari ous swine feed addit ive s .  For example , you can use a concentrate 
cont aining up to 2600 grams of Lincomycin per ton , but a concent rate  containing 
Carbadox cannot cont ain over 500 grams per t on .  These inconsistencies have 
result e d  from the original drug applicat i on that was submitted  t o  FDA when 
the drug was approved .  
I n  an attempt t o  c orrect the inc on s i st enc ies in the feed  addit ive regu­
lat ions the FDA conducted a s ix month study of the pre sent regulat ions and 
came up with a s erie s of  rec ommendat ion s which  are planned to be implemented 
over the next three years . Although the final regulations will probably not 
be publi shed unt il  June 1980 the report does give most of the detail that 
will be in the regulat ions . 
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The principal recommendat ions are : 
1 )  Make public health protect ion the maj or obj e ct ive for regulating medicated 
feeds . 
2 )  Est ablish four drug cat egori e s  bas ed on risk o f  potent ial resi due s . 
These categories ,  in t urn , will permit clas s i fying the new drug st atus 
of medi cated feed art i cles by type and by drug level . 
3 )  Require pre-approval inspecti ons and regular periodi c inspections 
only for firms using "human ri sk" drugs . 
The four proposed  drug cat egories are based on the ri sk of potent ial 
res i dues in human foods . 
Cat egory I drugs are considered t o  have the highest degree of human safety. 
A person mixing feed  may use a premix c ontaining up t o  200 t imes the highe st 
approve d  level in a c omplete fee d  without an approved medicat e d  feed  appli cation . 
An example in this category i s  Tylosin where the highe st approved level i s  
100 grams per t on .  Therefore 200 t imes 100 grams per t on i s  20 , 000 grams per 
t on ( 10 grams per pound) ,  the highe st level premix that can be used without 
an approval from FDA . 
Cat egory II  drugs als o  have a high degree of s afety but are approved for 
a s ingle species  only . A person mixing feed  may use a concentrate containing 
up to Bo t imes the highe st approved level for a complete feed .  Streptomyc in 
i s  one of the swine feed addit ive s that fits into thi s category .  
Category I I I  are tho s e  drugs approved for one species and have withdrawal 
t imes but are not consi dered high risk drugs . A pers on mixing feed may use 
a concentrat e containing up t o  40 t imes the approved level for a complete 
feed  without an approval from the FDA . Sulfamethazine is  in this cat egory , 
which means the maximum level of sulfamethazi ne that can be in a concentrate  
i s  4000  grams per ton , and the concentrate will be used at the  rate  of  5 0  
pounds per t o n  o f  c omplete feed .  
Category I V  are those drugs that are cons idered high risk drugs . A 
pers on mixing fee d  may us e a concentrate containing 10 t imes the level approved 
for a complete feed without an approved medic at e d  fee d  applicat i on from t he 
FDA. Thi s  means that 200 pounds of concentrate  per ton of feed i s  the least 
amount that coul d  be used.  Carbadox i s  one of the swine feed  addit ive s t hat 
falls in thi s category .  
The new regulat ions will b e  quite complex and there may b e  s ome s light 
changes before the final regulat ions . I feel  the new regulations will be  more 
meaningful than the present regulat ions and wi ll help the swine industry to 
produce wholesome pork that our customers--the world consumer--expect s .  
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Table 1 .  
FEED ADDITIVE WITHDRAWAL TIMES FOR SWINE 
Feed Addit ive 
Arsanilic Ac id 
Bacitrac in 
( all forms ) 
Bambermycins 
Carbadox 
Chlortet racycline 
Chlortetracycline , 
Sul famethaz ine , 
Peni cill in 
Chlort etracycl ine , 
Sulfathiaz ole , 
Penic illin 
Di chlorvos 
Ethylene Diamine 
Dihydrio dide 
Erythromyc in 
Furazol idone 
Hygromyc in 
Levami sole 
Hydrochloride 
L incomycin 
Neomycin 
* Neomyc in , 
Oxyt etracycline 
Nitro furazone 
Oleandomycin 
Oxytet racycline 
Penic illin 
Penicillin-
Streptomyc in 
Piperazine 
Pyrant el Tartrate 
Roxarsone 
Thiabendazole 
Ty lo sin 
Tylo sin , 
Sul famethaz ine 
Virginiamycin 
Trade Name 
Bac it rac in MD , Bac iferm 
Flavomyc in 
Mecadox 
Aureomyc in , 
Chlorache l ,  CTC 
Aureo SP-2 5 0 , 
Chlorachel-2 50 
CSP-250 
Atgard 
EDDI 
NF-180 , Furox 
Hygromix 
Tramisol 
Lincomix 
Neomix 
Neo-Terra 
NEZ , Ami fur 
OM-5 
Terramyc in 
Pro St rep , Pen-Strep , 
Strepci ll in 
Banminth 
3-Nitro 
TBZ 
Tyl an 
Tylan-Sulf a 
St afac 
Withdrawal Time 
5 days 
none 
none 
10 weeks 
none 
15 days 
7 days 
none 
none 
none 
5 days 
15 days 
72 hours 
6 days 
20 days 
5 or 10 days  
5 days 
none 
none except 
500 g/T-5 days 
none 
none 
none 
24 hours 
5 days 
30 days 
none 
15 days 
none 
*le s s  than 140 grams Neomycin per t on - 5 days , more than 140 grams Neomyc in 
per t on - 10 days . 
2,000 printed at estimated cost of 69 cents each- 11-79lkt-5296A. 
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